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Electron Diffraction Study of 3-Methyldiaziridine

By VLADIMIR S. MASTRYUKOV,* OLGA V. DOROFEEVA, and LEV V. ViLkoV
(Laboratory of Electron Diffraction, Deparvtment of Chemistry, Moscow University, Moscow 117234, U.S.S.R.)

Summary The molecular dimensions of the diaziridine
ring have been measured for the first time in the gas
phase by electron diffraction.

THREE-MEMBERED ring compounds containing two nitrogen
atoms have been investigated widely.? Diazirines are
carbene precursors and diaziridines are useful for synthesis
of hydrazines. While the structure of diazirine? and

several derivatives®:* is known in the gas phase there is no
information on the molecular dimension of the diaziridine
ring except one X-ray study.® As a part of a study on the
structures of small heterocyclic systems we report here an
electron diffraction study of 3-methyldiaziridine (1).
Copper and stainless steel materials are known to de-
compose diaziridines and, in order to prevent this, the
injection system was constructed from nickel. A fine brass
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nozzle was used which does not disturb the electron beam.
The main molecular parameters obtained by Seip’s pro-
gramme® are 7¢(1)? and are shown in the Figure. OQur study
confirms the stereochemistry and ring structure of (1) and
also provides principal bond lengths for comparison with
those of related molecules.
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Fi1GUre. Bond lengths (A) and angles (°} in the diaziridine ring.
Standard deviations (lo) are shown in parentheses. o is the
angle between the C-C bond and the plane of the diaziridine ring.

The N-N bond distance is nearly halfway between that
reported for hydrazine® [1-449(4) A] and tetrafluorohydra-
zine® [1-492 (7) A.] Of most interest is the observation
that the C-N bond distance obtained is significantly longer
than in NMe,!® [1-455(2) A] and seems to be only slightly
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affected by the environment, being nearly the same in such
different cyclic compounds as diazirine? (1-482), ethylen-
iminet (1-475 A), (1) (1-479), azetidine!? (1-477), and tri-
ethylenediamine!® (1-472).

The C-C bond lengths and the angle o (Figure) are
similar to those in several diazirine derivatives.*

The hydrogen atoms attached to nitrogen were expected
to be trans with respect to the three-membered ring and we
made no attempt to relax this assumption. This problem
is being resolved in our study of 1,2-dimethyldiaziridine
which is in progress.

There is an interesting parallel in the ring geometry of
cyclopropane,l* cyclopropene,!® diazirine,? and (1). The
C-C and C-N single bond distances in saturated and un-
saturated compounds remain nearly constant, indicating
that the double bond has a negligible effect on the adjacent
single bonds. This is unusual for open-chain molecules.
In general, the molecular geometry of (1) is not unexpected
and is very close to those ‘reasonable’ parameters assumed
in LCAO-MO-SCF calculations.!’* However, these results
can be contrasted with X-ray measurements® where nearly
regular triangular CN, was found with »(C-N) = #(N-N) =
1-57 4+ 0-05 A. We have no explanation to offer for this
phenomenon.

We thank Professor L. Khmelnizky and Dr. A. Bova for
a sample of 3-methyldiaziridine and calling our attention
to its properties.
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